Comparison of DNA and RNA substrate effects on TET2 structure.
Ten-eleven translocation (TET) enzymes can perform the stepwise oxidation of 5-methylcytosine (5mC) to 5-carboxylcytosine on both single-stranded (ss) and double-stranded (ds) DNA and RNA. It has been established that TET2 has a preference for ds DNA substrates, but it can catalyze the oxidation reaction on both ssDNA and RNA. The reasons for this substrate preference have been investigated for only a substrate 5mC ribonucleotide in a DNA strand, but not other nucleic acid configurations (Biochemistry58 (2019) 411). We performed molecular dynamics simulations on TET2 with various ss and ds substrates in order to better understand the structural and dynamical reasons for TET2's preference to act on ds DNA. Our simulations show that substrates that have a ribonucleotide experience several disruptions in their overall backbone shape, hydrogen bonding character, and non-bonded interactions. These differences appear to lead to the instability of ribonucleotide in the active site, and provide further rational for TET2's experimental behavior.